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new type of wire connector such as
that illustrated in the three stages
of Figure 5.
Here it can be seen that by
preventing the alloy from shrink-
ing completely to its original size,
the connector can be used to clamp
the wire with considerable force.
Other possible devices can be
imagined.
Gold memory alloys can be used
to expand further its use in
By expandingexpanding the connector at low temperature the wires can be	 lery manufacture for grippinginserted
rq	 jewels in mounts. Memory alloys
can be used for thermal switches.
They can be used to perform
movements in inaccessible places,
During warming back to room temperature the connector contracts	 for example, as body implants
on to the wires. Similar applications of the shape memory effect could	 where a body heat can be used to
be.acbieved.witlt strips and other shapes	 release the movement ITses can
Why should one use gold memory alloy? Gold
alloys will be preferred for those applications where
the colour, and the corrosion- and tarnish-resistance
of gold is important. The electrical conductivity of
gold memory alloys is about 25 per cent IACS. Thus
gold memory alloys could well be used to make a
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Fig. 5 One possible application of shape-memory in gold alloys lies
in the field of connectors. In this example the internal diameter of
the connector is initially less than that of the wire
Metallurgy is becoming increasingly a study of
imperfections, and there can be few supposedly solid
solution systems in which minor departures from the
ideal state have not yet been detected. Although
studies of this type are usually only of theoretical
significance, they assume considerable importance
when the alloys being investigated are those in the
gold-palladium system.
Gold-palladium alloys are capable of generating high
thermo-electric forces and are therefore extensively
employed in temperature measurement. The high
electrical stability exhibited by these solid solutions
appears to indicate complete freedom from gross
metallurgical transformations, although evidence for
the existence of low temperature ordering reactions
has been advanced. Such reactions influence very
slightly the thermo-electric properties of the alloy.
Very sensitive experimental methods have hitherto
been required to detect the subtle changes that occur,
and because of the very sluggish nature of these
transformations, electrical resistivities have been
carefully monitored over prolonged periods. Recent
work carried out by P. V. Valembois at the University
of Pennsylvania and reported in his Ph.D. thesis has
shown, however, that by cooling fine wires at a rate of
105 deg C/second large vacancy concentrations can be
quenched into these alloys. The tremendous low
temperature mobility thus conferred allows short-range
ordering processes to proceed more rapidly, and thus
facilitates the attainment of true equilibrium.
Alloys containing 2, 5, 10, 20 and 50 atomic per cent
of palladium were examined. All those containing 5 per
cent or more of palladium exhibited some isothermal
resistivity increments which suggested the progress of
ordering reactions. A complete correlation between
alloy composition and the tendency to order could not
unfortunately be established, largely because in the
higher palladium alloys the effects caused by vacancy
annihilation tended to oppose those caused by ordering.
The 20 and 50 atomic per cent palladium alloys did
appear, however, to show larger increases in resistance
on isothermal annealing than the more dilute alloys.
Although the results of this investigation do not
indicate those ranges of alloy compositions from which
high stability thermocouple limbs might advan-
tageously be selected, they do allow some very general
conclusions to be arrived at. Thus a slight short range
ordering tendency appears to exist over the complete
gold-palladium binary system, although this reaction
can be completely suppressed by quenching. Ordering
during subsequent heat treatment is considerably
accelerated by the presence of quenched-in vacancies,
and this leads to an idea which could be of direct
practical value to those concerned in the manufacture
of precision resistances. These are frequently aged for
stabilisation purposes after manufacture, and Dr
Valembois suggests that the effectiveness of this
procedure might be considerably improved by winding
the resistor from previously quenched wire.
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